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2
$X$ $\Sigma$ $X$ $\sigma$- $(X, \Sigma)$
$\mu$ : $\Sigmaarrow[0,1]$ $\mu$ $\mathscr{K}$
1. ( ) $\mu(\phi)=0,$ $\mu(X)=1$ ;
2. ( ) $A,$ $B\in\Sigma,$ $A\subset B$ $\mu(A)\leq\mu(B)$ ;
3. ( ) $A_{i}\in\Sigma(i=1,2, \ldots, n)$ $\mu(\bigcup_{i=1}^{n}A_{i})\leq\sum_{i=1}^{n}\mu(A_{i})$ ;






2.1 $(cf$ [ $\mu$ $\mathscr{K}$ $\mu$











$B_{i}\cap B_{j}=\phi(i\neq j)$ 1 $A_{i}= \bigcup_{i=1}^{\infty}$
$\mu(\bigcup_{i=1}^{\infty}A_{i})=\mu(\bigcup_{i=1}^{\infty}B_{i})\leq\sum_{i=1}^{\infty}\mu(B_{i})\leq\sum_{i=1}^{\infty}\mu(A_{i})$
2.2
2.1 $(cf. [9], Prop_{0\mathcal{S}}$ition 2$.1)$
$(X, \Sigma)$
$\mu$ $\mu$




$\lim_{narrow\infty}(A_{n}\backslash A)=\phi, A_{n}=A\cup(A_{n}\backslash A)$
$\mu$ $\mu(A_{n})\leq\mu(A)+\mu(A_{n}\backslash A)$




Uncertain $(cf.[8])$ $J_{0.5}(\cdot, \cdot)$
(Fundamental Lemma)
2.1 (Uncertain Measure $cf.[8]$ )
$(X, \Sigma)$ $\mathcal{M}$ : $\Sigmaarrow[0,1]$ Uncertain
:
1. ( ) $\mathcal{M}(X)=1$ ;
2. ( ) $A,$ $A^{c}\in\Sigma$ $\mathcal{M}(A)+\mathcal{M}(A^{c})=1$ ;
3. ( ) $A_{i}\in\Sigma(i=1,2, \ldots)$ $\mathcal{M}$ $($ $1A_{i}) \leq\sum_{i=1}^{\infty}\mathcal{M}(A_{i})$ .
2.2 (Opemtor by uncertainty prtnciple)
$0\leq x\leq y\leq 1$ $(x, y)$ $J_{0.5}(\cdot, \cdot)$
:




$0\leq 1-\mu(A^{c})\leq\mu(A)\leq 1, A\in\Sigma$
$(X, \Sigma)$ $\delta$ : $\Sigmaarrow[0,1]$
:












1: $A_{i}$ $\mu(A_{i})<0.5$ $\delta(A_{i})=\mu(A_{i})$
$\mu(\bigcup_{i=1}^{\infty}A_{i})\leq\sum_{i=1}^{\infty}\mu(A_{i})=\sum_{i=1}^{\infty}\delta(A_{i})$
$\delta(\cup A_{i})$
$=\{\begin{array}{ll}\mu(\cup A_{i}) , \mu(\cup A_{i})<0.51-\mu((\cup A_{i})^{c}) , 1-\mu((\cup A_{i})^{c})>0.50.5, 1-\mu((\cup A_{i})^{c})\leq 0.5\leq\mu(\cup A_{i})\end{array}$
$\leq\mu(\bigcup_{i=1}^{\infty}A_{i})\leq\sum_{i=1}^{\infty}\mu(A_{i})=\sum_{i=1}^{\infty}\delta(A_{i})$
2: $A_{i}$ $\mu$ 0.5
$\mu(A_{1})>0.5,$ $\mu(A_{i})<0.5,$ $i=2,3,$ $\ldots$























3.1 $(X, \Sigma)$ $\mu$ $\Sigma$




: $t\in(0, +\infty)$ $A_{n}:=\{x|f_{n}(x)\geq t\}$
$A_{n}arrow\phi$
$\mu$
$\mu(f_{n}(x)\geq t)=\mu(A_{n})arrow 0, narrow\infty.$
Choquet






$U(X),$ $U_{SO}(X),$ $U_{AO}(X)$ :
$U(X):=\{\mu:\Sigmaarrow[0,1]|^{\mu(\phi)=0,\mu fX)=1}\mu:R^{\frac{-}{\vec{-}}}ff i_{l},E’\}$ ;
$U_{SO}(X):=\{\mu\in U(X)|_{\mu.Submodular’ \mathbb{E}}^{\mu.11F_{\backslash }F_{1}^{\backslash }\underline{\Phi}’F)\llcorner^{J}ra_{i}}\}$ ;
$U_{AO}(X):=\{\mu\in U(X)|_{\mu\cdot:}^{\mu_{\Leftrightarrow\beta fl\neq 7JQ^{\backslash }\int^{\backslash }\yen,\mathbb{E}}^{||F_{\backslash }F_{i}^{\backslash }\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{J ^{}\prime}\mathbb{E}}}/\backslash \}.$
3.2 ( (monotone kemel))
$\mathcal{K}(\cdot|\cdot)$ $\Sigma\cross Xarrow[O, 1]$ $x\in X$ $\mathcal{K}(\cdot|x)\in$
$U(X)$ $\mathcal{K}$
$U(X|X)$ $U_{SO}(X|X)$ $U_{AO}(X|X)$
$U_{SO}(X|X):=\{\mathcal{K}|_{\mathcal{K}(\cdot 1x)\in U_{SO}(X),x\in X}\mathcal{K}(\cdot|\cdot)\in U(X|X),\},$
$U_{AO}(X|X):=\{\mathcal{K}|_{\mathcal{K}(\cdot 1x)\in U_{AO}(X),x\in X}\mathcal{K}(\cdot|\cdot)\in U(X|X),\}$
(3.2) (3.3)
3.1 $(cf.[9])$
$X$ $f,$ $g$ $\mu$
Submodular
$(C) \int(f+g)d\mu\leq(C)\int fd\mu+(C)\int gd\mu$
3.2 $\mathcal{K}\in U_{AO}(X|X)$ , $\mu\in Uso(X)$ $(C) \int \mathcal{K}(\cdot|x)\mu(dx)\in$
$U_{AO}(X)$
: $(C) \int \mathcal{K}(\cdot|x)\mu(dx)$ $\mu^{(1)}$ $\mathcal{K}\in U_{AO}(X|X)$
$\mu^{(1)}\in U(X)$ $\mu^{(1)}$



















: $\mathcal{K}\in Uso(X|X)$ $\mathcal{K}^{(2)}(\cdot|\cdot)\in U(X|X)$
$\mathcal{K}^{(2)}(\cdot|x),$ $x\in X$








(6) $\ovalbox{\tt\small REJECT}$ Choquet $\mathcal{K}$ Submodular (7)
$\mathcal{K}$ Submodular (3.1)
(3.2)
3.1 $\mu\in Uso(X),$ $\mathcal{K}\in Uso(X|X)$
$\mathcal{K}^{(n)}(\cdot|\mu) :=(C)\int \mathcal{K}^{(n)}(\cdot|x)\mu(dx)\in U_{AO}(X)$
$\mathcal{K}^{(n)}(\cdot|x)=(C)\int \mathcal{K}^{(n-1)}(\cdot|y)\mathcal{K}(dy|x), n\geq 2$
: (3.2) (3.3) (3.1)
3.2 ( Uncedain )
1. $\mathcal{K}^{(n)}(\cdot|\mu)$ $\mathscr{K}$ ;
2. $\delta^{(n)}=J_{0.5}(\mathcal{K}^{(n)}(\cdot|\mu))$ Uncertain
:(1) (2) (3.1) (2.3)
4
4.1(Disto $ed$ Uncedain )
$p$ $(X, \Sigma)$ $y=g(x)$ $g(O)=0,$ $g(1)=$
$1$
$P_{g}(A)=g(p(A)) A\in\Sigma$
Distorted (cf. [9]) $g(x)$ concave $P_{g}$
Submodular $\mathscr{K}$ (2.3) $\delta(\cdot)=$
$J_{0}.{}_{5}P_{g}(\cdot)$ Uncertain
4.2 ( Uncerrtain )
(4.1) concave $g(x)$ $(X, \Sigma)$
$p(\cdot|x)$
$\mathcal{K}(\cdot|\cdot)=P_{g}(\cdot|\cdot)=g(p(\cdot|\cdot))\in U_{SO}(X|X)$ .
$\nu$ $\mu=\nu_{g}\in U_{SO}$ (3.3)
(3.1), (3.2) $\mathcal{K}^{(n)}(\cdot|\mu)(n=1,2, \ldots)$ $\mathscr{K}$
$\delta^{(n)}=J_{0.5}(\mathcal{K}^{(n)}(\cdot|\mu))\}$ Uncertain
188
4.3 ( Uncertain )
$(X, \Sigma)$ $\mathcal{M}$ $\Sigma$ Uncertain $\mathcal{M}(A)>0$
$A\in\Sigma$
$m(B|A)= \frac{\mathcal{M}(B\cup A)}{\mathcal{M}(A)}, B\in\Sigma$
$\mathcal{M}(\cdot|A):=J_{0.5}m(\cdot|A)$
Uncertain $\mathcal{M}(\cdot|A)$ $A$ Uncertain
(cf. [8]).
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